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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR SIDEWALL FIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual-gate 
transistor having a relatively thin epitaxial growth 
channel. 

SOLUTION: The epitaxial growth channel is formed, and 
then a damascene gate is formed, thus forming a silicon- 
on-insulator(SOI) MOSFET of a dual gate. In the dual- 
gate MOSFET, a narrow channel should be provided, thus 
increasing a current drive per layout width, and achieving 
low out conductance. 
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b, 

IWE-f - ^/KOflBSO^S: < fc fc -3rtcR« t T y- h 
SrJBdW* Xf -y :T£^rt?m#3»* h 9 V^'X 9 ( F E 
T) £JEMW4#8fe. 
[ff*3!2] SKt. 

f e t zwm-fz> tzhbcoy- bfflvm&z&im&fciib 

mt.fzwim$:\-j> : J*9 (fet) . 
[ 3 1 fna v a h w yw f e t & mm 

JS2i=iBtt<9FET. 

tw*3S4 ] mzy- h tfrnumzmizv -xmm t m 

fiWlCffftft & IS^JS 2 t=IE**> FET. 

r it 5 ] fnay- b cona5^B t saw s 

£ £ tCflli 2 tE«<0 FET. 
C«*^6 ] Hifie^- h^SS 1 BliSfc J: X/m2M^tm 

T. 

£ 3 S> Kfflifelt*Ja 2 fcSEtttf) FET. 
»*JJI2fcE»«0FET. 

[19*119] Me^-V^* { FETcO^$W^4^c7)l 
T*> & IS*« 2 fcEBtf) FET. 

£> K*trll«fl 2 f FET. 



T. 

[tmmi 2] HufBxb-^^^-r/W ■ f+^y'ja 
>b I V«7aSO^A36»fe»*S^4l«*3!l2fcBa<0 
FET, 

[hhsii 3] fnexb-^^fv-v^ • f+wy 1 ^ 
>• k . yn^x^tj jci/^so^ <ti.ioi^ 

A6»4>»«Sil*lt*3»2t:SBtt<OFET. 
IllfJIU] 3fi«iifclBl*Jj:W f *2xK^#^/l^ 

wieas i a x urn 2 x t >< a- /us*** *>kdtob 

t«b5Vy'X^ (FET) im^tia^. 
fliemi*5J:t/m2^'j3>- • ?4 >cr>&«cr>3ili!,Lfi: 

(BisBfiBSii-cx 7 f -xh7 rm^mm-h xf 

#x-yf-- xh xTS±T'mifcJ:ym2x , j3y/gSr 
x b* 9 * is -v $ ^ .x r • y r b . 

Hfeit/Buiev-xk kw ybcm^ffimzmtwz 
mMmm-thx^f-yy-b. 

WfeKfcftfttSWco-gfcfrSrx -y LT . iriEV- 
kSOtttTfit* Si^jry-h ^H^-TSfBi* 

iiwoa 1 6 ] may- hbmzv-xb (r>mm\m 

IVmi^-y+yfLX. mt?3i\&i.V&22.V9* 

imy- bbmsiYV4 c»IB<OlWlSft*WBSx -y 
^;/LT. «WEflSl*JJ:t«B2xtr^^ir^«ft^ 
'J 3 ^«^SSaj$-yrS -y 7*t Sr $ 6fc*tfM*JJI 1 

7] frfe^lfcJ:t>'m2xtf^^v-r^BS.^ 
^U3VJi<0±tBMb«l&»^W4X'r'y7-*S4.fc« 
^.^I9*IB 1 6(cie®^a. 
[ffifcfll 8] MIEK-fL»*ZB8^^y3>"C*)SW* 
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iinxm i 9 ] mriey- h t mmv-x t com^nnex 
mmr- b t mz h w >- 1 <orig?>Hiriex t ? ^ ^ ^ 

;\s&sk-> y z^momMmwizmm.*^? bMzn ix 

1 0*>£>4 5^iSHft{c:&.£,ft;£;j3f i 8^IStgo^ 

a, 

[fS*JI2 1 ] mrfaiiA*^5^ML-Ci^9 Offico^« 

ttit*JS2 2] Bfriay-K frtey-x. ^it/MKh' 

C00 0 1 ] 

■ y- h£*Kft«MH*ft«#*b* h^yy'z^ (mo 

sfet) *>««fc:Riu 3 tumm* 

MOSFET^iitttcra-fS. 
[0002] 

[fl£*«0J$«] mf&mhyyiSA? (FET) cOflfcg 

X'Z . Lfe* 1 ^ T J: 0 ftiScOfV <-f J* £3l£T£ 3 
#*>S. ^-b^* i 5 0nm*SltCiS|/h^ < 0'C, FE 

mtizm ix f e T^tt«bws»s^5 - 1 

* nil t LT , FETf t ^)V<rMm.cr>mm^zy~ v £ 
EB-f St, ^fta^jjip.g^ 

tju ■ y-hmmx'-^m^zcomta^iz^^xm^ 
^m&mm&iiimtt o . 2 0 - 3 0 n m^y- h 

y r? y^siifc Jrt/ig^tei: "Hiy-v 

**tf. Smi-*{C. S-SOnmtfOiEffl^v^ 
®l^t3j:I/'2 0--l OOnm^Toy— h^T'S) 1 ). y 



[0003] £»«D*¥ffiZ«y- NFE Tflfift »fc 

s o i -ay- nfe rmm^m^itx « 
o«Jtli-*tc. ft*<o±gey-McJo;c.T. &^y 

^i3^«jtco«fWi, ±«y-hi:T*y-h*«f 
a»*> y iv^mnmanmrm 
$wx-&w-&*>itL%mii£%t>^ ttemotiateh 
i&mt±»y- b t T»y- h t <ohi<ojb t j 

[0 004 ] Hon Sum Phili P A,(c J: 4 r Se if-Aiig ned 
(Top and Bottom) Double-Gate MOSFET With a 25 nm T 
hick SUicon Channel j (IEDM 97-427, IEEE 1997ip) 
TfcL ZI^-hMOSFETIl y-bft£«02 
0 - 3 0 n m t X'ffi'h L^fflflffl^JRK-ft«j4M»f* ( C 

oms) <r>at>*mci:imb*%i!tix»*. 
tmai-r * >r t tfix- ^. i^co/? $ *f 2 - 

SnmfcSiJaSSiiftifcfcflraitL^ y-h^2 0- 
3 0 n m £ T-y; t-f ^ttJS*t§| $&ZS l &iitl&Zktf 

i-mzivk. tfri. &&&hit*mmm%y-b ■ 
mcom&zt3\ismztnx\ ±.&t-m<omm&i7it 

[0005] MTcrmmt FET £HfiK L . KZ*y 
-NFETCRMS-r^tOT'^S. 
[0006] *ffl#itm5, 780, 327fB,y«, 

9 4 wis o i asttLtt^^ . y ^tttaais^utie^ 

y-b^#SS*h5>^'x^$-|e«5LTl,^„ y-h» 

9 y9<r>-m<?>m*)zmmz. n2wa*mMm* 

Ztit. x?-y9<0&2mzm>b&ttit:3iv+-Ab 

[0007] *mftmm5, 773. 331-9*4 
HU"f y®&£G-$-&m-r-bii£x>'zMy-bi&w 

M*h7>i?xftr>fcm}7&*1BXLX\,*. FETO 
[0 008] *ffl#ftm5, 7 5 7, 0 3 8^(4. 

****t-&aBffl»*<HH , Jt r^ • y 

-hFETS-^tLT^S. A«rSfmn-Cjn)Wfx 
•f^^*fcJ4«W«HIIt«jBLT, 2. 5nmHl 
0 0nm4T'«iEH<7)if§^^L. y-X«g«t Hl^^ 

f000 9 3 *BH^*5, 580, 8 0 2fll ±g|5 

y-bizzixnmztitiv-x^ y+^. ^4^-^ 
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]/4 yZ&tsso i y—h ■ • Tv*7VY (ga 

A) MOSFETfe«IUU4. ±»y-M±. flfcO 

y- b tmte±.iz&f8.zti2> . 

COO 10] #Ga#HFm5, 3 08, 9 9 9^Ji. SO 
t=y- r-«ffi£»lft-ti>£k(;:J: > K *^y-MlftS< 

J:*). SO I«3t3rWf SM I s < &KttflKft¥Sft ) 
FET<0iKigmJE* ? K#S*x6. if&SO IflEtSrWT 
iMOSFET^SiLt^S. 
[00 111*031*1*855. 689, 12 7^11 ^ 
7 * tzit S O I &WLkl,ZA 9 y 9 mzsmztlfi: V —x 

^tfSB^y-r-FETSrfEKLT^S. y-MHfc 

[00121 vvyjyi £.£->xmf£thr—h\m 

ft. ttJRttCJ: "J3WWriH«4fc«M1iPS*».fc:<v^7*A 

ttfgtCM-S. . 5 0 n mff-f > • )V—)V<r>mk 

Tit 1 0 0 nm~2 0 0 nm II jgcDf3i§ £*l&?> 

[0013] iisy- h F E Tcom&tzt3V&tt%m 

^^.tbZb^K^yTTy^yV • y-h«0«f^S: 

£7)2~4^C7)l ) confine**. 
[00 14] faT/V' y-h • hJ> , JA?$:!kl8.-t 

hiiubcrymMtmmt. «v -iSM^coy- h £ y y y ^ 

7-fKJ:*>HS&r4£i: (*ffl1*ltSB4. 9 9 6. 5 7 
4 , r jr T y ij v x j y'J3 
jS^Xt*:?*^-WMfcK£j&£-$-&.rk (Hon-Sum Ph 
ilip Wong, International Electron Devices Meeting 
(I EDM) 1997^, Pg.427#S8) . tJ it^Slfi^r U-Vlfc 
jM^O^-yrr^^V-H • y-hSrJfM-tSii: (H. 

Takato IEDM. 1988^-, pg.222#!$) &-£tS. 

[0015] jfe«0»fft£«, 'J V/77 -f K 



L. yy^974tJ: ■JWJt3;h.&?- j r*/Hi. 
«O^TJi(«Hi«rflB*SFS«Blta«Jt=*t»tT. ft& 

fcKfcttWIIW-* - k tfiX'tX t „ Jb»y- r- k 

[00 1 6] *ll#frtfilBJ&09/526. 857f 
ii. ^-v ^/H§5r^(C/]s3 < f £ Z b HfiT* h Z k £ 

[00 17] 

b. 

[00 18] 

yxx^ (FET) Sr^jS-r^*SSr«tt-rS. <Xt, 

fJWfcADfHW-f y*«t»l«t» xU^S^vAr-f- 

[00193^^i:3 fcLT*l6flWi. V 
^;wS:»^-rs^fticxb^dfxA';^^$r^:*-tS^ 

£ob-t&i>coX'h<0 . 3l^x-y^>^cJ:oTt8» 
■f-sc: k* ? r§> , ^^xe^^^-v/^^atv^JKS 

f-^*;H¥tc«LTf»A.tl&kv^fflAS:Jto. 

[0020] *«fl*OjJE-t<Offi<OBW, ®«*3iKflJ 
[002 1 3 

y'jay • :*>- • >f yyal/-? (SOI) Stioo 

(n^mmtfiTfi ztxx^z,. muz?* Ltzwrn « 1 - 1 fc 

J;l>'2 - 2 K-eix-eii)WS-f SI22i5ilXH3 tc^-f J: 

a {c. w®. i o o i^t^gHK i o 6 . msh^mm 

(BOX) 10 81. fcir/vSttJfi 1 0*^(g.S. 0 
2*Jj:tAH3tt4fc. Sttill 1 0±«DKft«Mt, HK 
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1 0 2 tStXfSHMW"/ FM 1 0 4 tScf. SMfcBl^ 
•v Hit 1 0 4<0±te§Mfc!t%l^-y Hit 1 0 2 £IESS-£& 

•y FBHWSjl 0 2tti^$rIWfca«*fflvvCJS*U 
-JRW=3A>£> 1 4 nmi-C<0«ffflrttw*l.*<8 nmtf 

iff* l>\\ *v FBI 0 4tt/<7 FIMUUKi o 2c^± 
{cKESftS. HflSHKOHtS/tv Fitl 0 4 t LTflffl 

6. g"fM%(±) A- 7 HI1 0 4ii— ««K3 0*»fel 

2 0nm4tW«ilTPfti5 > 8 0 n m*<*f * L < . 8t 
^M/VfM (ST I ) <0»rtMHtfDX.yfiW«SriB3g 

[0 0 22] ySttT^XJl 1 
f . ^ 'J 3 v • *7kOTta£§iT.*x «y x 1 1 2 Srffi* 

ffl£ft&vStt«l locofill 1311. ~?x*>?<r>tzih 
lzl±ft.Mz&< . v<x -y f-v^^MK-t* 

fcti*»fc« < . 4 o t WSrWMWS 

SW^-^T. V-Xl 1 4fc4V ; 'FW>'l 1 6ffl$ 
*fetf {C»J*«R« 118, 120 K$rS i/'J3 

[00 23] 134. 05. fc4t/06f4. I7f-Xh 
■y7°2 0 2</5Xf^df il^-ecOf^cOf-^^ 
/l/2O4<y)xt*^*;/^/l/jftA<O?£<?)01 . 02. *34 

tm 3 K**i-eiM»ajf s . x -y • x f -y r« s i 

(0. 3)Ge (0. 7) TttfftU Xt* /MS 
&*-v *Mi ~>V3y&tzli If/ i tz 

A\ &£^4^M#lc4oT7VWXc0Xl^a/t/F 

T'#£. X-yf- • XF-/T2 0 2*1^^^1/2 0 4 
*>»**tfc*J»r? U-xy^ - 7ntxi«ffl L-C. 
gj-fMJj/^y FBB1 0 4cOT«7)v'U=Jy 1 1 0<OSS#£|& 
*-f££fcS4. S«#t:ttB8eT**-3. »*£*t& 2/ 
Unycoigti. x-yf- • XF y7'2 0 2ii4f f f"\**/l/ 

204 crtmx.-gntuizimm i < -t . 

[0024]7rt7f-f >ytfl&m-Qlbh%&. x -y 
• XH-yr2 0 2fcJ:t>*-f- J r^2 0 4^)MiR9<3X 

«Mt***faU\ «2 0 2c0l?$(±* < j5nmT-S>-&Cli: 

£<Di§£\ 7r-fe7f^/'a > BHPcox-y^'fciS^K 
toix-C. xtr^^^/MBlS^flCSSaftS-ertJ&'t 



T~t%> (A. Fischer and H. Kuhne, "Critical Dose fo 
r Strained Layer Configurations", Phys. Stat. Sol 
(a), 155, 141, 19%i£#Hg) . &VVt\ 0 
4S:#S L<«i:5-5 Onm««'xe?^-/tM 

[0025] f-v*;P2 0 4fiOJSSPt H4K2KHS#&& 
*T8gtta<*S. ft^xtf**^+/UJia^ CCO 

LXiZmmX'li^^h Lilted K L*>L. .I;fl£><DiI 

^^^*-r-s.^A { *&^i4. ¥>u xwMmv&it 
a*/h§ < Lj^ufrST* saat^fifffcfflffl'c* s 20 

cDTo-fexa***. HftfWc«4. xtr^^-v/MltSuo 
JfSP£tf£ aiLfe:-r*JtAKJ: Offi<x-yf->-y-f 4& 
?M4. 08cOX^-Hf3O2<75^;fli|E^tHCX'<-1?-£ 

mawiiksw-cii. z\cox^.-^mmLtz^ 0 
2 2<?5£faiic*-t 4 a izx^-wTnw&x-mimz 

x-yf-v^tT. Jiaf*sJ:VJS»««*tf*aSLt+ 
A*—* (:+-Ax.y*) «0^?{4. 02 2c7)^fM 

^-tidlc. x^— 9-tOJSS8<oxt^=3f>'^;i^B«t: 

^KffltSSrx-y^^^t^. }Xcr>mmxr--yyi t zmti 
HTK. X^— t(4aSRWfcxe^^>/^;l^lStJ4t^a 

[0026] 07fc4t/08{4. JjlTt'^Sj&toPX 
Xf" y rf*<7)04 *i 4 0 6 \,Z*ix?ixni&-i-h . 08 
CSrfi o f-A-^l/2 0 4 g'&TtWC. 

X^— ^3 0 2tfBl$.Ztl&. 
[002 7] <X^X\ H7fc*^"VX^HJP3 0 4*«v 
X^BBP3 0 4rtty'J3yil 1 0tfDS5aiSP#J34tf 
X y f - • X H >y r 2 0 2 <7)Bfc*£ ^JtgtC-r S 4 0 IZ . v 
A?tfmmZhgtg.Ztl&. 7X?3 04IJft^2 

o 4 h ratmrmxfts.* ^t>^ zttmtt 

^. ■?X7mn3 0 4ftcom&LfZi'V?yi 1 0{4. 
^^ttx-y^->-^?rfflv^-cx-y^y^§ft|>. 
[0028] iXWC. VX^BSP3 04rt<OHa}v-i;n 

y 1 1 0*>'Xy^-y^$flS„ ^COX-yf-yj/tft^T 

coi-ynyi l 0>m*StL&*>{t-C(4^:V^T\ >/'J 

a>mi 1 0J4W*(Ct>X.yf->-y$n. X-yf" Xh 
■y7*2 0 2X'ft±-th (K.D.Hobart, F.J. Kub, M.E. T 
wigg, G.G. Jernigan, P.E. Thompson, "Ultra-Cut:A S 
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imple Technique for the Fabrication of SOI Substra 
tes with Ultra-thin (<5nm) Silicon Films"< Proc. I 
EEE International Silicon on Insulator (SOI) Confe 
rence, p 145-146, Oct. 1988^#,^) „ Si : Si 
(O. 3) Ge (0. 7) t,ZttLX&)20 : l<0j8fl?it 

NH,OHIt 2 5%GeK^*tt-C 10 0:1 

x>omtitzmiRitzft'?zbJ)mmiznT^& (g. wan 

g et al., "Highly Selective Chemical Etching of Si 
vs Si (l-x)G(x) Using NH 4 0H solution. J. Electroc 

hem. Soc.. Vol. 144(3), Mar 1997^, L37 #83) . 
[00 29] Ltztf-oX. *-J7 0 nm^-A'l//(fcJ: 

m%li#)8 5nmX'fo&. 2 0%<O3— ^Xyf-y^Sr 
Mfc-tZt. 1 0 0nm«X7f y/* ! i®C^§. ft 
Mcr>m^<OS i GeCOifcgli, KOHfcXyf-^Jfci: 
LXmmttz^T. ift5nmt3r9, KH 4 OHSrX 
•v + yrmtLXmmiti^X'. #Jl nmtM. 

[0030] mz^ i-/f • xh-v72 o 2*mtRmz 

•?-V*/P2 0 A^X'^-^f-yy-th . HF : H 2 0 2 : C 
H 3 COOH</53iiRJt<i. 7 0%GeJ&t~*tLTt;iiftl 

000 : 1 L£#->T. 10nra«X7fy/ 
SrflxS-rSfc. S i^®i4HffiT'#&. HN0 3 : H 2 
O:HF(40; 20:5) cOjMfKJtfi. 5 0%Ge)8 
l,ZftLXm2 5 : lcJDSitRifCj)!.. J&liftSrH F W# 
SB4, mi 2 : 1TJ>*. !HM*J<03t«t4*#V^. ^ 
^tcjEOSfti^^ini^^-yr^oTMffli-r^ 

itm^. hnos : h 2 o : y^-mm±m 
<mm<r>tzMz%ht l zm£t&ztifiTzz> <d.j. God 

bey et al., "Selective Removal of SiQ-x)Ge(x) fro 
m <100>Si using HNO3 and HF, J. Electrochem. Soc., 
139(10), 2943. 1992^#S5) . £-^5r£>{4, X^—^f 
3 0 2 ti, %mmizm< mftmfe&nliUJLXr- y 7"icft 
->Xl&3k-t&Z.ktfX'%h. 

l0 0 3lim9&£T/mi0te, vSttJIl Ofcitfx 
•yf- ■ XV -V-T2 0 2cr>x. y ^-yy&<r)m7 tiXlfms 

\,z%ti?tmmz>. '2m%htt. %mmizfc<mm<o 

t<^v^-f yA0 2zm£-?&z.ttfx%h. m 

1 m, sft#fcj*a*fcBiis*i.*t?jb*a36«. mi 

f+^/l/204 (COv vt b5*E t/c<0 k |S| tJttta^T- >y 7" 
Srfltfflt-Sittei'o-CJBrtE'C* £S&2f-v*/k5 0 2 
<^)EJl£f£W09<?5T'/\'4 XSr^-T. 
[0032] m***/MI*2 04*$J:tf*2f-** 

com 1 . 

[0033)4-. 01 2 Sr#aa-rS t . HI l<Df-v* 

^20 4*310:5 02a*. afloy-Mia*»«-r63t 



5. Ltztf-oX. SmiOOfiK ^Ktz^^^-)V20 
4, 502. fcJ:t^6 0 2JiU'M:^JS<0^-v^i&fflli 

6. Cld-Ca, oKLTgtgl 0 0*</^36K 
10 2. BOX1104. fcitPT-V^A^ 04, 5 0 
2, fcll^6 0 2$r«i-CV^5. 

[0034] ifcWC, 0 1 3tiiliWtSTI f&m 
7 0 2j&*RW£*1. .TftJiSrlfc L <i4J¥S#>3 0 0*>£> 
5 0 0 n m WZ^-ftiv- U 3 >flK'J>6 „ U>>U £3&§ 

[003 5] HI 414. 02 KO-WSr^Bl- l<0ft»W 
BfBBH-C* 5, 014 fc*Jl**IWaf fctiJif 'J 
i*(PC) U^'Xb8 0 2i34t/STI^!fij7 02 

a*f«E-f 092 1 comfo-r&m® 1 4 1 tcte^&L 
srv^-e. mi 4* s ftaeiT , j>s. st 1 ?ttmno2 

ViffiRffl&lZPCUi/Xh ■ -?X7 8 0 2$:WmLt: 
STlMH7 0 2li^7 FJBS1 0 4fc*tLTffl*t 

wc. fci^Boxn osa-t\ mvmtex.'Y+y? 

Xvfy/liBOXll 0 8£*fLT£>ffi*fW 

FSBI 1 0 4{4<WCST I 2E*gJS7 0 2t>4U : BOXJBl 
0 4*tW3?Wt=l**3;h.4. 01 6*>4tf018fi, 
mts%t>. »V^-MJW«c9 0 4*f-ir*^2 04. 
5 0 2, £>4tf6 0 2 COWMW* /«-y H 

iii 0 4*n-tz.bwx'*&cLb*m-r. 

xnbiQ: i commttfh & .r t a l < , ztum 

•fife*), #&A£tOlteft9 0J£l3<6LT. 0^L< 
I110K4 5*fl5«It** <«W8*fcffiA*fflV^ 
Tfl 3 £ k ifiX'Z & . t£ftco«OJI Srfflffii 0 ,S?ftgT 

0 2<7)®ibmi$Lcr>^>y FIBS 1 0 4 fliTC&AS: 

[003 6] 01 5i4. 02 l^tJt«»igP2-2£0 
tt*W»r®0T'J>4. 01 5tCfcit4S{f^+^iPCU 
y'Xh • -7X^82 0±3J;I^ST I5E*tt7 0 2*«#ft 
02 1£OV-X114. FW >-l 1 6. fcj; 
yy-h 9 0 2<?D^coffl^{c{i*$ix-C^ ; 2r^«T-. 0 

1 5*«««ar**. Lit^Til 5(4, Kf^+c7)P 
CVA?8 0 2^3ftJWffiHS:^-r. dix«4, Sf*L< 
J47 * bis h i/SJi^N- F-7X^*^^4 PC7X 

xm3L-TZ>ZbtfX'Z&. 

[003 7] 016J4, y-bmm¥cr)foik9 0 4 (M 

iixs i o 2 ) &£zfiy-\-m&9 0 2<r>fflffikcomi 



&Jm<tW A 1 , O s s ZrSiO,, TiO,. 

Ta 2 0 6 , Zr0 2 ?) . Kf-^V^ (PUlf (Ba, 
Sr) Ti0 3 , La 2 0 3 ) . & £tf±&(?>1&fr'0t*rtt 

Lx&m-t h zt^x-^tzt *ut 
V>. #*r*/W2 04, 50 2:fe5J;t/6 0 2±^Dy-h 
l5smftc 7 )J&fn± . iz x s mmfF t Stat*** 

^J. #f+^204, 5 0 2, 0 2±cr>y* 

mzmt&smf&g; <cvd> * 
fc ti a ^ *ir n & fls<oatBfc i o r maw & - 
k 

y-r-mftntmit. »iocvDj«tti6iftx/N , 7 
* y > rmtsm^xmm- tzttf-c**. # u ^ u 

3 yjJWW>y- b fcttWT* •?> -I k SraJBSJut 
\,\ mUX, S i GeS^ft, ittjIcftJH (WitfW) , 
(«^.{f I r, Al, Ru, Pt) , fcitXT i N 

$r*wet . #y s/ y n vofu> o izmm-t s z. 1 * ? t- 
£ ttst*. y- h 9 o 2 aaawawfcrts-s-cijwj 

[OO39]017{i. PCl/y'Xh-VX?802J 
l^*L7taoai 5**-r. ST I3*ffi9 0 4tifi£5(W 

[0040] HI 8*3j:^'ai 9J2, STI?ESi7 0 
2£Bfc*U£f£cD[2l 6«MOSFETfAMXS'M 

JtAfctt. ^x^a®5:4"6{cLTIi5(c^9 Oj&HliK 
b$r* < fe4lsJco&**fT5. «at<0*BK:»< 

1 0 2 fcJHJfl-f 6 Z t tfX'% § . £ &Af£C 
L*»L«*8^a«fT*rfl4Wte, Hfflt 1 04 
U MaA^l:x^-lf 1 4 e^JtSS:^^ . 
[004 1] 02O<±, «*<0Xf77fcft->Taft« 
ill 1 O2£^fi£L/cf£<O01 8®f/<^**t. * 
ft, y-h9 0 2fc#J*l/fc«, ^XfvTCfo 
•C^-IM 104tJB«LT, ffiifc£T--/PU 1 
Ji^DSK^eBWSrSW*** 1 1 0 6£*«U 

1 1 0 6tifflfctt*fc**lfc«K H-T^'^Xfri.^ 

k«f*u». s^rx-^? hitnfc*>. asatotttt* 
cvDaffisn*Be^t7 * y ^^itas-^^ix 
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[ o o 4 2 ] a 2 in$Es&Ltc7 ! 'W xcoy-mm*^ 
■T. v-xi i46J;u ; KL/'(yi l emmt&.?JzX 
■jtMtS. J&&1 106, 1 108, lHOSrii 
SDL, t*(7)Xf 77ICt-5t5'fyW/<7? -x^K 
(BEOL) flUlS-lf 
; [0043] St/01 4tC|HliiLT, I2y-t>^ 

Ji. HiKU*ll 0 2i>£W*-v PlftMil 0 4<0R 

^-tiML, KM***>S*#. f+^204, 5 
e 0 2fc±tf 6 0 2OTS^£x-y^:xy^l>£i;A<T# 
5 . 01 6 (C^-T J: o {Xwey- MMfc***eS 
»*L<«±j*LJtia|t*m<O«*«A»fey--h902 

[0044] W±*^$:^^)SPt UVMttlBWBteWU 

[ 0 0 4 5 ] 1 1 LX . *?ra<»5flWEfc:BILTJaT 
5 [0046] ( 1 ) S«iSitSXf7/J:, hiK* 

) mh5>^x^ (FET) Srm-f-^^Tffi. 
t ( 2) MieS^tcfcttSy-x^fciVHl^ 

t >mmv h o t , trie v «t trnte h i-f y 

L £ff , *3<J;^-=5:< k t 2owfflg|5 

tr ^ # y -v /t-fiK^^- -v ioT^-HSSix^y- 
i x®i«i>J:tXK^>f y««k, WElHffJsiVfflWf-v 

coy- HW«WJEEt«»tKfifc»OifoiSCt*'f 
t VX? ( FET) . 

■> ( 3 ) Miey-XfcJtf h'H >*<FET«:©JfflI-tS>t 

l ^sijiaimE^SftJR.s^^^^^-rs Jiie < 2 > 

n ( 4 ) Kriey- btfmmmzmzv-xmmtKmvis 
: ymmt nmexp&iztfLWL. frittihtmrniiz 

WtftSlfi ( 2 ) KieiBOF ET. 
1 Cllt fc±E ( 2 ) tCie«^) FET. 
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tt**Jifc3&fc4ll*.fc-hE<2) (=te»cOFET„ 

«H*.fcJJS ( 2 ) tlBttcOFET. 

(8) friB^*— hrfWJ zsV x>frt,m&Zti&±M 
(2) ICIBKCOFET. 

(9) flirlB^-v^/W* i; FET««$^4«-c01T'$>S 
±fS ( 2) tiBtttfOFET. 

do) #*#iiHWK^ffl<ois§B^ffi£ : *ru line* 

trJJE (2) (=SE«*>FET. 

(11) frfextr^^^-v/P ■ j-*r*>vtf I vjfe7c*05 
«*-&*rt*a»6#J*3;h.*±K ( 2 ) KIBBJcOFET. 

(12) Wiaxtf^df^A-^ • f-v^/W^'Jnyt I 

vi^7c*o^*>feje«$ixs±ie ( 2 ) {=ieta^FE 

T. 

d3) friexf ^df^-wt- • ftM^yaxt. 
y^v-^Aii J:u f «*co^< tti otto^K 

ffMSft&JLIB ( 2 ) fc8B«<0FET. 

(14) SRiCf 1 fc i^i2Xt^Jf y+MIf 

Mg&*B3* { B«rfBl& i itx^2xtr^Jf ^-wnfc£-f-\* 

•fZAf-yTb. 1trl£mii3J:r>'^2xt^^v-^;« 
^A-^^lfgP*®*5J:^2ocolB!l^®. 

**tfZ*y-hWWto*h5>'5*X* (FET) 5rJ£ 

(15) TnTiE^U-r >/r**. y'J^y-^ >-co#« 

fjffijp i a <tt>'si 2 u 3 y ■ =? 4 cr>mni t-tz 

dg5*ffi±T'X-y^- ■ X h •/7-aSr^-r^X5 i -y 7" 
fc„ #x.yf-- X^rflLhTIB li3J:tnff2 v-U 3 > 
I!:Xt^Jfs/tMfiSt6^f77i:, mffai&l*! 
J:t>'^2xUrJ>' • ?-f >*J:tfx.y*--.*WTJiS: 
x-yf-y^-c^-fSx^-yrfc. «raE*l*JJ:t«B2 

S»*-t&^7 i "y7 , i:Sr*trxH (14) {clBifto^ 

(16) ffiay- h frfBv t (DfSkrimttMftmtt 

^^U3yBS:!5ti5§-^«>^r yrfc, ffifcy-hi: 



tiff a Y\s4vt WlBI<0SMfc^J3t««&x y f - y y IT , 
mflB^l fcJ:U ; m2xt^^x-v;HS^^y 3>-B2:3S 
Sfi$*6XTf ! >'y7 , 4:fc«feK*tr±E (15) fcE«« 

(17) BtIIBmifcJ;t>'^2Xh^^-x^;l'^>- , J3 
IB ( 1 6 ) CClBttcO^. 

(18) WBIMSIW'riM^U 3>"C'J>*±IB < 1 
7 ) fcE**5#i£. 

d9) ffiBy-htwiBy-^fc^rsjfoMfBxt^df 

uriay- h t frta h ^ ■< > t ^racoinriax t ? * s^/v 
«gy'j3 yjf*)— *#tcSEA-f S Xf y r k 5: $ h ic 
#tf±IB (16) (cia«S^^ffi. 

(20) MmZX^T-vTiiK msix-t'?*is*r>U&& 

y'jn v«*>]i**iHfc:s*/Sr<*? ymzm lt 1 o*> 
t>* 5mr>mmmzh^±M (is) iz^meoim. 

(21) «reaEX* J «B:K«t-c»9 o^co^st'^ 
LT^ns±.iB (i4) iztmoum. 

(22) mifiy-K miiav-x. tiXxsmzFi'J > 

d4) (ciatao^-a. 

(23) y-hMfWJ y'J3 VT'*^»±lfl (14) 

(ciBtto*^. 
s. 

[02101 d^-WBteB 1 - 1 OBUBBTT * h . 

[03101 fc^-flJW» 2-2 <DWtK0-CJ> & . 

[041 x-y^flfjUBi3J:y f ^-v*/PJi<0xe^^>'A' 
/Hfc*flW>0 1 <7)««^^-r ;s FB0-C'J) s . 

[05 1 H4fcii^«Br»l - l ^8Sffi0-C-*>.5.. 

[06 104 \<Zm-?®mU2 - 2 oBffflHTJb* . 

[071 i>>V3>- =?4 yzmiz-t A? 8ln 
CO*>S04«O0T*S. 

[08 1 07^-r-9JBr^2- 2 «afr®0T-$>-S» . 
[09 3 x'jay - ^feitXxyf- ■ xh-v~7m<r> 
ft 0 ^35^1^*^007 «0BTC*« . 
[010] 09{CSVt«JBf»2-2cOBfS0-C*«. 

[0111 is 2 f- a- *iv<mmk<rm9<r>=rfM *<?>m 

[0123011 fc^-f«IBf»2 - 2cOft*W8fi®0-C' 

[0133 aiv^uv-f^Mi (st i ) njmaxim 
mwm i 2 <nW8L<?mx'ib h . 

[014 3 rK'J-z'Jayift: (PC) l/y'Xb ■ 
S-^LX<y^y^tJt«fctfO02 lteSc*-flJK»2-2 

[015 3 PCl/^h • VX^S:M : ?fiL7tf^02 1 
(C^ Lfc«JW» 2-2 <Ofti!t6<}»OT0T£> S . 
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[02 2] J«Br7T-fevf V^»cJ:**aB*JWtl* 
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